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(57)Abstract: 

PURPOSE: To improve the reliability of a pilot symbol 
and to improve synchronizing detection performance by 
providing a means for interpolating the pilot symbol only 
to one channel among channels to be multiplexed and 
transmitting it on the transmission side, and providing a 
means for estimating the state of a line from the 
received pilot symbol on the reception side. 
CONSTITUTION: A pilot symbol (PL signal) 105 is 
inserted to the channel having a spread code W in each 
cycle by a switch 104. The multiplexed signal is 
modulated by a radio transmission part 107, and up- 
converted to a transmission frequency and transmitted 
from an antenna 108 later. On the reception side, the 
signal received by an antenna is down converted by a 
radio reception part, demodulated and inversely spread 
by an inverse spread circuit while using respective 
spread codes later. The PL signal is extracted from the 
signal inversely spread by a spread code '0' through the 
switch and based on that information, the transfer 
function of the line is estimated by a line state maintenance circuit 
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(54) [ft«|06ft] CDMA*»£SM©gg*J:tfCDMAft»#2£^B 



(57) [Bft] 

<D&icmmtf)ic'U n » hs^sjon 0 5 4rtJf t/rai 

r. s/c^iiffijJTtt. si^-{a^j/>^e. 

SttOWi (£308*) fcfltEU *©tit*R*afc£fi 




mm 1 j mm&ffi&vc DMAzm^xmmm 
mmrMmmicte^t. mm?-**®.®?** 

s. 

[flt*H2) ifi«Jltlfc»3S©CDMA*ffl(,>-C«a«i 10 

«a*+**«:*Hirr*#®£. aftLfci****© 
^mmoBmmmmt^stt, mmutts^ 20 

«. ffeott^Rf 1 - * &fi BRfl© l * + *;us§fc 0 ©jiff 
**j «fc 0 *>*t,«m^rjiffr set *«*£**» 

5)91 1 IBtS©C DMA«£S&fIgg. 

J/>#;l>©EIHIH:. ffi©tf ffif 1 - ^filEra© 1 ^ + * 
;us§fc») ©&<f J: 0 fcS&»ia»t#ci8flrJ-&c £ 
4«*ir*»*3H2 Ktt©C DMA M@k&W£j£$& 30 

So 

S*«AfcC i*1$«i"r 4H*B 1 IESS©C DMAfe 

*MC#***#«*flM.fcC £*#«£-r3»#E2 
fa*8©C DMAS$&£fi£j£$£g„ 
[»#«7] SfiHBfCfcHT, RAKE^T^IS 40 

RAKE £»i5c4 ff tt 5 C £ £ T 3 2 f e*S© 
CDMA*Ktt$££&8S. 

liS I NR (Signal to Interference-plus-Noise Rati 
[»«3B9] TDD©H4fc«|Bl^eSI(C*jWSM- 50 
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m i ssi8©c DMA$m&Mm®%&. 

[0 00 1 ] 

mm±.<omm^m] mm^A^^^^mm^ 

tcm^hhZC DMAfttift$S)g{l8Bfc£tfC DMA 
[0 00 2 } 

[£*©««] £S7***^£ttR-©*i*t«tt 
©E*WKSMi*fT 5 BKD@«Safc££©C £r#> 
S„ CDMA (Code Division Multiple Access ) £« 

**©f»«*tt«KJt^T^K£l»Ptf LT£ 

«rt?*S. 2^* MMl£IR£7c8» (SSMA) 

^**©**tiffi{i#«c*c a. e&fcifc 

CDMATli, ««©iWt#HI-©JS«»**frr*fc 
&*fi*t?©=fi!«R (ttA©aittt) £*««£©*« 

SttB«:i>5^»^3&>6©«tt%l3I^«:3«fi--5a*S 

3eflrc*t/<&u. c©fc8b»ttjw«t?B#eaH©tt 

tttc IC D SHI/ « 7 Mfttf &31© «>© t tz r C > S. - 

w. * s#s£©sfc«#©sra'< 7^fl6©m#«:j:k 

^■C5lt>*i^«. -?-©ff^©<i®tt{iiSi<)iS„ TDD 
(Time Division Duplex) i «j£§fil3)— ?fi|Djj$© C 

i-e. b->jjo^s:i feu? an, m-<mmm%i&zm 

[ 0 0 0 3 ] ttc, ?i%>Z>VMfcKmzmi3T&<» 

tt^wu, kzyxavv [-mom (ber) 

^(CJ:*e3Sfi#©S**«!«rS*SiLr. ftWM 

mmm.ijj!w®M$ti~c^z> <=^ •■ i*i±& 

SWiffffll 6QAM©7 S -i/>W*iiH" ft 

^B-II V01.J72-B-II No.l pp.7-15,1989)„ C©*S 

©tt«*«63ei/rtt«*tfft5fe©r*s. ±ta 

*K*it«ffl«tC DMAK»flLA:*SI»«a*Sti-C(,» 
S (*. *$f. " DS/CDMA{C48WSrt»M 
IU«l^«RAKE©^tt" ff^fg RCS94-98.1994) . 

mmmzcDMAkis^rffimfflttzaimic'rz 
r- * z&mz* * t »»sic*a9»irr ?»*^ 
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[000 4J itJgffiKCDMAtCb^T. 1* + *JU 
(HfctWW) i!§/c9©tt*R££l££±|5]£tf!ffi*£ 

la-view** -rtt*>%«R©jt»3-F* 
WL-osifcu ^suTeair**55'c*4. c©-?n> io 

[000 51012 K/^n 9 h f>***».>T7A 

* 3 - f eai%ff ft 5 »£©£*f s * + * * — 7 

9 F©ft*fll£^T. ttfHT*-* *N**** (SHRn 
-F0~N- 1 ) &fflUT{5*f + 
p-, h->>xKJU (PL(s*f) 1 2 0 1 TWglJWTtt&CfW 
Siren*, iot, ^tffliJr«S?-r*;i/«(c/Wn 

9 h is^tfbzm^rmmmizfi ft 5 c i#pjfig-c* 20 

[000 6] 

«fcttft3-F©fflSfflW©fl»fc*9. 

tt©m>iaiHHft««BBr fc. 

[000 7]-^, ^<-fci9 F^ + ^wU^fffit/^'CVA'^' 
=>- Kfc£**T&5*£©ffiMI©7*-V9 hffl&H 1 
3 Ittnto SfUMtrtt. aH£tt(c J: ») a»F?t* 30 

/w*6ttffi«5t*fftti>» tW8f s -f©iai«i«i«*fTft 

ic. Ffll^©fflWBtt*W<-r*A:©«: > 

[000 8] #»Wtt. C©J: 5 ft«e*©WH**)»Sl 
■f£k©T;£>9 > /Wo? Fi'>5iOi'©<I!K14£ifij±3 40 
■ttrH»M«R©14IBlSl±4BI* C i©T* 6£ftfcC D 

[000 9] 

•*-**:«>«:. j*{twi-c«, £Sf *;i/©i 

;l/ ( lJtttfca- F) ©aKJWWBHCW p * F*»#;l> 
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£(c£3; 3 nfc#? + *;i/©S»«SS%ff ft 5 <t 5 tc o 
[0010] 

a 9 FJ/>>K^*1 ^ + *;u©*fcrt#U-cas«-J-*c 

S. *fc»Mlrtt. FJ/Z/jJOUcSfrTST* 
#*5Cd:(cJ:»). ®Stt*W<ft0. -eft£*K£fi 
3tifc^? + *;i/©BMWi«*JDlllBK:Jtt«3. KHSttffi© 

[0 0 1 1 ] 

mmm i)m\ ittmm 1 ©mtwcfcwac d 

MAM§l£*iim&B©$J*&*-f fc©r*£„ H 1 ic 
fct>-C 1 0 lfctgff^-* , 1 0 2B^Btls]K > 1 0 
3ttmmi&> 10 41^^^, 10 5«PL«^. 

i o 6 w^smss. i o 7 imumm & ios«7> 
[0012] mm?- * i o i «. #8tias§ 1 o 2 -cn 

+ i?- + *;nc»li3ti4. &*+*;i/©<i#tt, lift 
*ffi«FRF-f 4JtoJt»BB 1 0 3 K«fc OJWRSft. £S 
SHI 0 6 (c^O^MSn^o AVa 5 F-»tf';b (P 
L<t#) 10 5tt. X-f 9*1 0 4KJ:»)jaJWT4&K:tfc 
»WF^0*«K)*f *JHC»A3n*. <wn? F5/> 
#;U»AEH«. te* + *;i>©iSftte-9ttft<. J:-?T 
c©KIH©3&ltflHt«>W D9 h^>^U©*(cft€>. 

zmtiMmu, *asKsmai o7K«tosaH3n. 
aMuaatttcT 9 73 i-snm r^** 1 0 

[0013] 02ta*^JS«?iJ©-7;l/^3- KfiSKfetf 

s*+*;i<7* — 79 F©#&7ni\ mgTccfco-r. 

PLfi^jt6fflKM2 0 1 itffR7 ; -^Ji<tKra2 0 2 i 
^e.ftO^ PLft#ii«IZM20 lKPLffi*2 0 3*s 

j*A$ni>„ n+ if-**ju©«^«*fi3n. iswt 

«tcffifft#^ 0©PLfs-^203 <D?>1fiM% S tl 4 . ft 

*$. 3WS-e«, PLft#{cffli>sj£tm#»2S<if t ' 
>©tttt«:ffli>*W^fiW'CfcA< > 03©Wc^<t 

[0014] ±sdmt&mic£tn£> mmmu. 

H^>^;l-?r 1 ?- + *^©*F«9#0"CgHi'rSC ifCj; 
0. a 9 h? + ^;l'M© ; F#©iM*3Sn'5. ttc 

itCfeO. AMMfePIK ft ») . -en^»(C^S3^/c^ 
? t *JU©Pl«9«l»[*SnI^{Cft <0 . <ft«(tffi©|Sl±^ia 

[0015] ( jt«*|2 ) ^jlJi^iCteWS C DMA* 

*^«as(ti»©flifiRi«»6«i tiai*t?*s. c dm 
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T\ 40 1«7>ft 1 4Q2itmm^^ 4 0 3« 
j&ffitfdslBL 404tt*-f»*. 4 0 5»PLM#. 4 

0 6t;Hiti(ttfl»g£llR. 4 0 7 «l5IMtt«ia». 4 0 
8 tt 2 fif#l£B& 4 0 9«^SSBK. 4 10«Sffr 

[0016] 7>f ^-4 0 1 T*£Ofcm**tt. MBS 
®g|54 0 2r^>3>^-h3naiSStim 

m§4 o 3T?«£iww*fflc»"caa£»sn*. >w 

P» hi/>tf;U (PLft#) 4 0 5«. X4»*404 
5 ft, *©tlHR*£{C[l*^£M8fc4[ai|9t^^0 

K4 0 6(c*ji>r«is-rs. -eor, mmmmm®, 

4 0 8«:*Jl»r«5ESftytfll«f ! — 5»a®KBI©*^> 

jK;KDffiffi»*ffli>r. »^f*;Miia«jtt«BB4 0 

7t?«Sft3ftS. 3 2«uj5£[5]if84 0 8r2fiHb 
Sft. £$|5]S84 0 4ri^©f s -*lft^c£j&SftT 
gftr-*4 1 0£LTUJ;>33ft£. 
[0017] ±ESJ6W«:«fcfttf . -7;l/?-3- FfioSK 

1 ffifW#©#-Ci£ft3ftfc>'W O » 
^SftTSC fC> ^••fa';h»«|i'«©TTO 20 

[ooi8] (mmw3) xmrnmiaettzcDMAte 
mm.mm.ommm 5 tc^-r. jokm 1 tca^r 

^L/fcEl 1 ©ffig&da! 1 0 7 KaM^9lWai5 0 9?: 
flD*.fc*fifc4&-9Tl»*. ^t, ±K5 0 9«W*H 

1 4H-©1*i*C*S. 

[0019] HJfeffl 1 4IBI«K. £fir-£ 5 0 1 «, 
»»HB5 0 2"CN+l?**JHC^IiSft*. »«S 30 
ftfc&* + **©fc#tt. «ft4i£tt«F#%J#oJ£»ia 
8S5 0 3CCj;t9^|j5§ft, £S@»5 0 6fC<I:D$S* 
ftS„ hS/>jJW (PLte#) 5 0 5tt, ;W 

7*504 <c* 9 WWTftKtttMW + 
K#PA3ftS. hi/»KJU»ABWtttt*** 

n» h2/»iOi/©»fctt*. ^fiSftfcfl^ttt. 
fiSB5 0 7 fCj; 0^IR8$n, SflMtttt<C7?^3>^ 
-hi*ft/d&. 7>r^5 0 8#>e>3£fii*ft£. COi 

ttRtigeass 0 7K*w. j»t^7Mmt^5 o 40 

9 tc J; 0 iSd^- 7lW»*«JW««:tf U 5C4tcJ:<3, 
<f d 9 h ^>#JUj£flENJ©* t **3fc 0 ©jifl^ 7 
*tt©KIH<fc»)fc»<UTai«*fT&9. ft«M©«iff 

[002 0] ±IBSWWK:J:ft«. avo? Yi/z*#fr 

>#^«Htt*j:&*<rac4afi3t&«:&r). mm 

J/>jK;I/a«KIBI©aflr^7*tt©|ZiaiJ:i3 *>»< t/T 
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»iOWi#5 0 5*j£fi? t -*<i#«:Jt'***<T*c 

± l©2ffifi-5f4Udf£, A-fo, 
;WI#5 0 5£±m©{i-Sf4m{g©*S$©{i#4t,T 

ttftOTsm-rftw. /<-fo» hj/vjKJUjawif 8 -* 

1 ? + *JUa/cf)©&{iA>7©m 2 ( = M4f£)fg© 
[0 0 2 1 ] (Jtttff4) *WiWK*»»*CDMA* 

ili^fiSifiSS©fli^i*li*fiWl i 4H«r*s. m i k 

iHft^-f 1 0 1 £#110881 0 2VttMtZ 
RKC. »WPf t -*4ni*f t -f <W-*3) 4*K 

jjijot, jitt**t**4i/rttikiaRi 0 3{cass. 

SHIf 1 -* 1 0 l#tfiJ«>3J»6WiBlf s -*4flMR9 s -*© 
2*©fi#»c#f*3ftTA*3ft*i»£«. #«®S8 

i o 2-cftftm?z>&mtt*\<K *:<D'&o®mzwfcM 

1 4|5J«-C*S 0 

[0 02 2] ±g7J^3- FfeiKtetf 5f 

* - -7 2» h ©ffl£0 6 {Ct^T. N + 1 9 + * ;b©{f 
^fiSft. jaraT»tcJ£tWf*IO©PL(I#6 0 l©* 

^-^aflmaHKDMffif < 1 sm* n + 1 > ©jwca 

mSft«Wt?*4. C©#Jrtt, £a3ft&* + *;U 

fRf'-f ^jiff^B*i'*;l'6 0 3*5*0, D 

* + **©!£!MW£ffll>-C, PL(f#60 1©e« 

swractoti*. 

[0 02 3] WfflIf s -jrftS* i .*jHc#ttLrea-r 

esi)iS{c««c6&t,>^xf*A{c*jt»r«jaj$©.®t»e^ 

> 4 flMRf - > i * R«c 6 * t * JVVBMt ZliXX 
». ^^-^©^MftCciJS^ftT^wm^iWr 
-fG^*ipJt6-C*^„ «k-5-C, CSBSIS©II«£S« 

ttttrtif - * £JK#r xf-Afcfiffl-rs c 4k 

[0 0 2 4] aBlttWKfcWSCDMA*! 

«8#S^i^s©t«^«^teW l 4ia)ire$>£ 0 cdm 

A^^»sM$ig©flus%0 7 ccTn-To mmm 2 «c*j 

C»TSxl/A:BI4©fllJSCCRAKE^liRSI87 1 OZfiaZ 
tcmi&tU^-c^Z. iit, ±IB7 1 OJiW«04 4 
^-©tlSK-C&^o 

[0 0 2 5 ] r 7 0 1 -csfiUdB-^tt, 
(18157 0 2 -C^>=»>A-h§ti«SSSftm 

tftiHis§7 o ^-c^mm^^m^xmrn^inh. >u 

n » h '»>JOU ( P Lff-^) 7 0 5B, 

U -T ttIM* -9 OKi-p xmsm § ftfcfa#*> 6 a m 
Sft, *©1««*S(c|i«©^W»*@tat*M8«S[i 

B7 0 6K*i>r*3t-j-i. c©4#, mmtmmzM 

887 0 6 tt. |H]ffl^ffl{C^»^©{4tB?iiS-r€» 
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tf#>9r&<> AMD-; \-i/y-#>\,*^X*t-<rt-i;3- 
■C* £ R A K E &t;&g& h U- ~ > ^{i-if i U-C 

©S#«DiS:;i£ • Hfr^£tTft5„ -e-or. JtSSft 

/ctitS^- *ji<tKlffl©^>>tf';U©{itI^*m>T . 
#^ + ^M*p]^^[pl887 0 7r^ig3n. RAKE 
£MS7 1 Ot^^A-i/^JtiS. 36(C t 2 
ffi«5£l!S87 0 8T2ffl{t3n > £j$Ih1S§ 7 0 9 V 1 o 
CD^-fMljSCi^SftTSfl-f-* 7 1 1 iLTffl^ 

[002 6] ±fBHteWc<fcfttf, KfijiK: io 

fcl^T, 1 ftffc#^©&r&ff an/c^v n 9 h-»# 

as *xfc£-c© + * ;u©|3)$tfc$fc J; O'R A K EafSi 
^TftOC^rt-S,, 

[0027] (^}g{aj6) xmmmiasv zcdmam 
m^mmmmmommmmmi mmv&z,. cdm 
am^s^i m&<D®fs.z® 8 tc^-r. mtiw 2 ttfc 

t,»r^bifc04(D»^C^{i^-7*lMII#g|J8 1 o£fln 
^fcKi4ot^5„ ±IB8 1 OW^«04 

£|5)-©»C£>S. 20 
[0 02 8] 7>ft80 l"C3©Lfcft#tt. 
ffgP8 0 2T^^>3>M-f.5tiat0$tim 

Ov hJ/»iOW (PLff^) 8 0 5«. X-f «^804 
£/K,-Cffif5tfHf 0 CC J: -> -CiM*£tSt3 ftfcfl-^ <E>ffll til 

us8 0 6K*j^tfiis-re. c©t*. muw&m&m 

SS8 0 6JCfc(,>"T. Sftm^S I NR (Signal to In 
terference-pl us-Noise Ratio ) £3<$!><£> C i(C J; *) > 
&«^7fMS|Jjfl?SI58 1 O-CgfiA^fj-Hb-r. ii<g 30 

auctions. -&*+**©)iei!£ffc{i^i. @ 

«KSsJIa£Ih!388 0 6T?Jt^3nfc§^>^;l/©{4tB^ 
ffl#"JSIlSS8 0 8T2fii{b3n > £*£[5]Sg8 0 9-ei-? 

©^-f^jic^snrsMf 1 -^ 8 i i iurm^ 
[0029] ±isji^i)(cj;n^ > -7^3- Keastc 

[0 0 3 0] (HJ60I7) Xmt&fflK.mZCDMAm 

7^L/c0 5©^fiXCC7>7*T^7- (RU) fi#9 1 Oi 
7>?-#<5> (RD) ff#9 1 UWfcisEiftot 

9>^(t-9»A-^ hj8ft«:*rt**fc*t©fttt&fi 

^©X 7* V 7 *©»£*»< 

[0 0 3 1 ] HJS^J3il5j«{c > gftf 1 -* 9 0 ltt, 50 
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B9 0 3{C«fc0tE»Sti. £Slli89 0 6«:j:9£S3 
ftS. b» h^>*;b (PLfi-st) 9 0 x-f 
v* 9 0 4 tC <fc 0 jaJWT«KlfclW?# 0 * b t * ;U 

KJSAStiS. MI-s|©i»£. »WT«««:-si 
T**iHHMH>. 7^7-^ (RU) -^9 1 

(t#9 i n*. ^fiKpa©^7B$cc#A3ns. ±iBft 
*w>«j»)9*.«. x-r»^9 0 4«:j:ortfttt>n4. 

+ *JKOSS@®#»«c<. «fcorcti6©KlBI©3Sjim 
*ttv J£$?W ©? + **©#£& S„ ^ssn/cft 
«R«aS©W9 0 7«:J:0SEH3ti. 

ns. c©&*. j»«a6fiW9 0 7«:*ji> , cjas®-'<7W 

fflHt#9 0 9 (c J: 9 7W»*HWW«:ff & Hi 
K <fc •? . -f a 9 h -»iKil/jMfilXra©aim^'7 4ffe© 
KM©1 ^ + *J^cO©3lfi^7J;0*>5S< L/TSfi 

[0 03 2] ±m'?)],?-x-~V&&Kts»i>f-**>}\>'7 
h©W401 OCC^t. cnttCDMA/TD 
DKW57^?3- Ke^©t«lr$>5„ 0 1 0 «:*$(,> 
"C> lOOlBPLfi^, 1 0 0 2«7>7-T9 7-fl 
^ 10 03B7>7'^>if, 1 00 4«^-h*f 
-(A, 1 0 0 5CJji{ifliD? + *Jk 1 0 0 6Wafaffl 
B ? + 1 0 0 7 «i*ff Elffl. 1 0 0 8 ttgff 

[ 0 0 3 3 ] T D D ttlal-OSSi^jift^^jift/SMCC 

SHIEfffl 1 0 0 7 i«®KM 1 0 0 8(cNf^» 
£tl£. *-K*^A(GT) 1 0 04«> «S{Ift# 
©H^*lHliB-r*ft:«)©KIHt?*4. *H*WCtt. t* 
Sf'-fOilSfiBW&ieilSFT^KPLm^l 0 0 1 4# 
AL/T^S. ^mEra*iPLfi^rt»^ffl}TJ:Dfcfi^ 
i*tt. ««^-frt«:aaffl©PLIi#*J»A3ti5 

[0 0 3 4] ilOTB. N+ 1 ^t^iU^fiSti. 

PL<t#iooi(i, ^-j»as«Kia©9 t t*^^o 

©^^©M© ( 1 £M^N+ 1 ) VMisZtlZWV 

GM-tzmmmv+v^fri o o e*s*D« d?+^;u 
©atittraofcjBfciT. p L(t# iooi ©ea*»ff ft 

fcft*. |5)«CC. 7>7"7^ (RU) ^1 0 0 2«> 
j£IIKn©PN6^(C. */c7>7*^7>(RD) m^l 
0 0 3 ». SHiEIBI©«7«fK:a<iffl D ^ + **«c»A 
snrjiff 3h5. 

[0 03 5 ] ±iBHl!?SWcJ;*i«, h j£d©v;U 
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[0036] 

EMWS&'X'f'AKfe^TW:, |5JBf{tffeJS©>'Wn 9 
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